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Objective

AHA guidelines call for therapeutic hypothermia (TH) in
patients who have return of spontaneous circulation (ROSC)
but remain comatose after out-of-hospital cardiac arrest
(OHCA) from ventricular fibrillation. In addition, early
percutaneous intervention (PCI) and other post-arrest care
may improve outcomes. To the best of our knowledge, no
state agency has yet implemented a system to assure that
eligible OHCA patients are receiving standardized, guideline

based post cardiac arrest care.

Our objective is the implementation of a statewide system of
designated specialty Cardiac Arrest Centers (CACs), along
with a prehospital protocol directing eligible patients to
CACs, to increase the delivery of guideline-based therapies.
Furthermore, this system will serve as a framework for
tracking ST-elevation myocardial infarction (STEMI) patients
to determine outcome for this specific subgroup of OHCA

patients.

Methods

In December, 2007, the Arizona Department of Health
Services (ADHS) initiated a program of designating hospitals
as CACs based upon ability to 1) administer TH, 2) perform

24/7 PCI, 3) report accurate
data 4) utilize an evidence-
based termination of
resuscitation protocol

(Figure 1).

The Cardiac Arrest Center
Program was initiated with
key stakeholders (hospital
Critical Care Medicine,
Emergency Medicine,
Cardiology nursing
and physician leaders,
hospital administrators
and prehospital providers)
in Arizona. A website
(www.azshare.gov)
was utilized to relay

Required Steps for Becoming an Arizona Cardiac Arrest Center (CAC)

In order to be designated a Cardiac Arrest Center, a hospital must have:

1} A Therapeutic Hypothermia (TH) method and associated protocol for out-of-hospital cardiac arrest
(OHCA)

2} 24/7 cardiac intervention capability including protocol for OHCA
3) A system, included in the protocol, for timely completion and submission of the one-page data

collection ool for EACH OHCA patient (NOT just cooled patients). CAC data form can be found on
the SHARE website: htip:/wew.azshare.cov/InfodCAC him

4} An evidence-based termination of resuscitation protocol

After determining vour preferred TH method, follow these steps to receive CAC desionation:

1y Notify SHARE of anticipated start date®

*%  Send baseline data to Lani Clark using the method of your choice
email: lanif@email arizona,edu

ani ail.ar
fiax: 520-626-2201
mail:  Lani Clark
University of Arizona Sarver Heart Center
1501 N, Campbell Ave, PO Box 245046
Tucson, AZ 85724

* Letter of Intent template can be found on the SHARE website in the “Info for Cardiac Arrest
Centers™ section: http:/www.azshare. gov/InfodCAC him

Figure 1. Enrollment form with steps required to become an
Arizona Cardiac Arrest Center (CAC).

SHARE Cardiac Arrest Center Data Form
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program concepts along with

Hospital: Transporting Agency:

| Patient Name (Last ): (First): | DOB: | Gender
. _ . | 1119XX | M[] FLJ
Date of Incident: | Time of Collapse: | Time Arrive ED: Intubated? Yes[ ]

1/1/2000 00:00 00:00

On arrival ED: Pulse: BP: Spont. RR: Cardiac rhythm:

detailed protocol information
to interested hospitals. Those

Nol_]

Eligible for Therapeutic Hypothermia? Yes | | No ||

If No, why not?
[1>60 minutes of CPR prior to ED arrival [ | regained consciousness
[ ] no return of spontaneous circulation/lost spontaneous circulation

[ ] other:

hospitals meeting the above
criteria and showing interest

Therapeutic Hypothermia was initiated in the:  Field[ ] ED[] icu[]

were given targeted live

What method of Therapeutic Hypothermia was used? Where? (check all that apply)

presentations. ADHS staff were

Ice Cold IV fluids Cooling blanket | Intravascular External coolin

Catheter

[ IPrehospital [ JPrehospital [ IPrehospital [ IPrehospital [ IPrehospital
CJED JED JED JED JED
[Clicu [cu [Clicu [licu [licu

Other method:

available to help review hospital

Did patient receive vasopressor agent? Yes [_| No[_|

va
| If Yes, which agent(s)
NEUROLOGICAL ASSESSMENT: GCS upon arrival in the Emergency Department

' TIME ELEMENTS:
Time of ROSC: 00:00 Time arrive ICU: 00:00

Time cooling started: 00:00

Time to Cath Lab:00:00 Time warming started: 00:00

Time target temperature reached: 00:00

protocols and answer questions
regarding the program goals and
implementation.

IF CARE TERMINATED:

| By whom? (name) Time: 00:00 am[ | pm[ |
ADVERSE EVENTS AS INPATIENT:

| None[]  Infection[] Bleeding[ ] DVT[] Hyperkalemia[] Other

| OUTCOME: Discharged alive [_] Death[] Date of D/C or death: 1/1/2000
| Cerebral Performance Category (CPC) Score on discharge (1-5): 0 (Click here for link to CPC scale)

Organ Donation?  Yes[ ] Ne[] | Did patient receive ICD on discharge? Yes [ | MNo[] |

| Suspected CAUSE OF INITIAL CARDIAC ARREST:

Hospitals were required to
provide 6 months baseline

Any additional notes/comments:

**Please mail to:brazilp@azdhs.gov*™

Figure 2. SHARE Cardiac Arrest Center data entry form.

OHCA data along with a letter of
intent from their administration
agreeing to participate and

continue to submit data to a HIPAA exempt secure database utilized
for system-wide OHCA quality improvement (Figure 2).

In addition, the State EMS Council approved a prehospital protocol.
This established criteria allowing EMS personnel to bypass local

hospitals to take comatose,
ROSC patients to CACs,
as long as the estimated
increase 1n transport
interval was no greater
than 15 minutes (Figure
3). Here we report the
preliminary process
outcomes from the first ten
months of the program.

Results

Prior to initiating the
consortium, only 1 of
61 acute care hospitals
in Arizona routinely
administered TH for
comatose ROSC patients.
In the first 10 months of
program implementation
(12/07-5/08), a prehospital

Transport to Designated Cardiac Arrest Center/Cardiac Arrest After Resuscitation

Inclusion Criteria:

1. Non-traumatic OHCA with return of palpable central
pulses or other evidence of spontaneous circulation

2. GCS less than 8 after ROSC

3. Transport to CAC when feasible, resources available,
and will add less than 15 minutes to transport time Follow
compared to transport to non-CAC local/regional

4. Less than 30 minutes CPR prior to arrival of EMS transport
5. Female patients not pregnant guidelines
6. No uncontrolled hemorrhage

7. No persistent unstable arrhythmia

8. Patient does not appear to have servere environmental
hypothermia-related arrhythmia

9. No DNR paperwork identified during resuscitation

lYes

Notify receiving facility
as soon as possible

v

Post Resuscitation Care

!

Control airway as necessary
Maintain ventilation rate of 8-10 breaths per minute

v

Consider anti-arrhythmic medication

!

If available, administer 2,000 mL cold
(4°C/ 39.2°F) NS IV fluid bolus
to the adult patient

!

Apply cold/ice packs to groin/axillae/neck

!

Consider dopamine for persistent hypotension

Figure 3. Prehospital post-cardiac arrest destination guidelines
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Figure 4. Designated Cardiac Arrest Centers and those anticipated in the near future.

diversion protocol was approved (Figure 3) and 16 hospitals
met criteria and were designated as CACs (Figure 4).
Currently, 49.1% of the 6,166,318 residents of Arizona are
served by a CAC and an additional 14.0% are served by
hospitals targeted to become CACs by 12/08 (Figure 5).
Since implementation, a total of 29 patients have received
TH at 10 CACs. Use of TH has increased from 2.3% in the
baseline period to 34.1% in the post-designation period.
Furthermore, overall OHCA (all rhythms) survival to
discharge has increased from 13.1% to 22.4% (a 69.7%
increase) following Cardiac Arrest Center designation
(Figure 6). The TH utilization is significant P < 0.0001 and
the survival is significant to P < 0.05 (P = 0.0410). Both were
by Fisher’s exact test and Chi-square. Between 10/17/04 and
4/1/08 there were 3,217 adult presumed cardiac OHCAs
statewide, of which 636 (19.7%) had ROSC but remained
comatose. Thus, we estimate that nearly 200 patients per
year may have the potential to benetfit from this program.
Etiology of arrest (STEM], etc.), survival and neurological
outcome data are currently being collected.
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Figure 5. Growth of the statewide cardiac arrest center program over 10 months showing the number
of designated Cardiac Arrest Centers.
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Figure 6. Therapeutic Hypothermia and survival: Pre and post implementation.

Conclusion

It is feasible for a state EMS Lead Agency to implement
a statewide specialty hospital designation program
and establish a prehospital bypass protocol directing
appropriate patients to these centers. Our analysis
demonstrates that the number of patients who may
benefit from this system enhancement is significant.
In Arizona, early results show an increased utilization
of TH and increased survival to discharge. Data from
this program will also provide insight into issues
regarding the optimal timing, method, interactions
with other therapies, and duration of cooling post
cardiac arrest patients. Our preliminary experience
suggests that this approach may serve as a model
for other states and large healthcare systems.




